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i 

:> )\ lift ^ ^^Ji ^-JJ • ji 2jLt ^ V- 15 <Jj dr*^ 1 

SfjJUJl j oJLJi LC.dUi jjJ^llwi aJj^jj 

# i y^Jb 2010 / 10/28 r j, j ^JLu» <iliiJl ^ S^Uit oJU'o-SJf * 
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^ji id* of ju iiy — yyi ijl* j ^-j^ji dULo i 

*Up Jp yi^i ^rvali. |i .OjjJrl C^>Ji <U?lp Jb^L j! JJ 

^1 Ijj^ l^t ^ jJl *Up Ji J, JLjJuSL-Y! 

Jft U Jjt ^ ^ JUii J^ ^U-i .^td! a^jLI 
5^Jjil JLjsa&J! oViUi) c~Di ^ ^ yjlj o jULl -u 

gr* <^JS<>M gJl oUUil d jlA Ji" jt t^ySXi jijJr\j 

^ -uiyJij (H^^-j o^j^j ^^ij ^pwaJs j^Jiij 

4*~^t ^1 jj) oLLbj JaiiJl £Jjl"j jCAJ! ^ l$JL* aJuJiP Ua 

Jjsswdlj jsTJbJl JJ cJjii olil W Jl! obl^Jl aJj* cJlT 
U Jp .juT jU j jl ^JUJl Lu jl^j 1 ^ 

Lb*j cSoo*. 4jJ£J oL jlSol j el jjjj j jVl ji U ulT 
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j ajCpV^I Ji* olJtilfVl y>y slU-I oAa ^ 

JUL! oU/l j& L5 -J*JI jTl y l»\Si. oJlT 

J! jg\ j aJ^u- JujJrl ^jJl Lx* Ji 1>J 131 

.condorcet jt fontenelle ^12* Jlill Jlp V-ij^ 1 *s&>l**' 
jj'L'jj ol^L f jJUJl oil. V^^ 1 olUa^l 0 c^p! Aii j 

f jUil ^jjla ^>jl" Ji l^-u»3 ^ L$s*-U- dJJij t jjjdl Ai-Ji 
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SbVl j^i '.j. 2jL^Mi -Up U^i^ssM ^^Ip (ji^ajl ^ jolJg j ^^jj 
Li" t v r P» JlSLo aJL- j «j U LU .aj j^Ij 

^ Uii >lJli L/ tUiii j ^u^vi j u ^ri jt 

.<Jp cJL*- (^JJl 
J~~- ^gip A--* jJJ jS" j j>^V-> J J^j j5 J^p oJu4 t« JjJui jl^L IAa 
f JU ^jjLJ jf aJUJVI ^jjU s-VjJfc <jy J5" c^a^U V J&l 

4jL1u~« j oOj^U- 5pL^2J L^jil 1^ Lg-^^ J f jixil <J»! V^VI 

Cp-fjJiijj s-LJUJi s-Ua^l JUj f j^j .fjidl OlJLi 

JS" AJUdl Ol ^laJl Si yc* f j}Ul c-^rl jJl Ju) 

i^^iS" Ujj^p <up (^A*^ V ly«l 4^ jJG jS" oTj L« !Jl& . Lg -fp' A.f*-* - j L^jl* 
^jjbll p A-ii .«J,U*oVI ^-^1 ^»-XiJ» jP j_^ii.l wubS' 
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^uyi *u^*y dtiKj ^\ jj&s A^yji £\* 

^>^\ 6 jL* J montucla aJ jU- U U* .£^31 1.U a~*1*J1 ^jUJ^j 

ol^ yJl p-gJl l$=Lf- ^Iju^I ' J>J |l Ul* U j^ii aJIT Vj 
c^^ll J Js! y^i ja jjJ- Otj a-u' of ULp .^.JLiJl ^UJ^I 
Jl pi* \y lJJi^ ^ jljJj A~JL*ji jeiLil oy o^J! Of 
A^jb UsUji jt-f^j! fj^ 1 Ox J* ^ ^ p- 1 ** 

p-f^^S" J AJj2*il A3*^L-( p-JL ^5^^ J*** * JJ^T^ 

jjjjl JsLJjVi i^A ju^ix) ^^Ji Ha jl jJljj .^jJi :>1-U>»! 
Jl^l c^-jp fUsat ja aJU U. ^ aUI jJLp olT ^ jUj 
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Js> U j^zsS 01 J.sedillot Delambre ; Caussin de perceval 

Franz Bopp ; ojJ y gJl A,ydJl a^jjII j JLJllVl a^I-j^I 
^ J^ 1 ^ ^ -F.Von Schlegel ; Max Muller 

JJu& ^-aJj .U^V oLbw? jj. £^2j 01 JJ Vjt c^y^' 
oUUl ^jjl; a*-^ dLi jat j j3 ajLLV* 2u-jJdl dJu& g> fju 
a- 1 Jj oUU ^-jOJl lift Jj^ L. olp^ .UjIL. j lisC Uji 

a^JLp aJU*J a^U> JjVl cvLJl olilH *}Laj ajjVI oUJJl *JLa 

^y^JaJl OlT ^fyl 015" U-g-* j j*-* AjliJl J A.dj M Jji 

.U- Li>LiJ L^i-xtj^ cJa^tij cJLlJ^Ij aJU jj! ^j^Jb ^UiaV^ 
^Ljj&VLj Ifi^ vJjJU aJU jJ! A-/?\>- j ^ j^2sS\ oJl* j 

OUJUI ^jjUI 2L-I 01 . A*; yjl oU- ^sl! J Vj s-LSji aJ 

a^IU tjaj A^. ^ ^LJi ijui ^ ^Ur. oJl5" 
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If 

^j^-jjl <j jJ-l U^i ^yJl jj^ii I f '^IbJL U^^Jj 
^yaSUljl IJl& jl <^~=?oiJl j .Jp^jjii a -Lp QjIjT Jljj *Vj 

J jJUj .Pierre Duhem — 1 « j j^Jl ^UaJ» Ji« olilj^ A*jtk) 

AjJJUjJI ^ jjil o^kJ cJl^ cA^» yi» V jlS" ^j^SU^l SJLft jl 

£jlS jj 4jJW2j <^jJ j*JuJ\ (5^liJ AIP LU^L) ^S\j |i cJ ^it I j 

*Jl*> ji Ij-ft jt^ jl f j^j .U jU! (J v^ji 

J^i jl aj^j: Jju ^ a^zJU^ o jj jt I jjt>\]ff VI jJUJl J is ji V ^jjlt 

ji| .IjJl^ LjUjj UJLp V| o jCxj ^ j caJUjj oU' Ailj^ V} 

t_^AdL) JJb- j^i :J^I j jj^ d>j*^\ e ^ v^^" 

j ^j^Ji c3^-t Juij . jJi jJUil j o jIjT U£ ^ jjil aJ 

^ u ^ ^ Ji j jJi ^i ^jlj ajj^j Ji (_$^f u I jJijU j ij* 

U jjl jJUJl j ji^Jl I y Jiis .s-l j^Jl ^^Ip ^Jup ^LJl j ^iJl j 

*jLJl j ^1 jJLp jl ^ ^Aj J ^r^b 4 V jr^i 
L^jl« ^S^il o j ol Jl Waj I iJtk j . & j^A Jl aJ jl ^ aJlp 
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Carra de Vaux J jJaJl ^jJdl o ^Tjj JaJl 
L^o dl ^ A^di oJl& ^ <^JJl P. Tannery £ jjii US' 

UJ Neugebauer V} Uu* ^^aj ^ j 

. A. Von Humboldt ^jlj AjliVl VJt- jjJI'JL-jjJlI ajJ^j 

Woepcke , Sedillot, Wiedemann, Hirchberg ; :a~-jJi1I 

Luckey , Nazif. Suter , Kraus 

jJUJl j a^L^Vj ^y^l ^jjUI ^jlj J^t ^ jjJaJl Jl 
^JUJl liA 4^L«Vi oU*Jl iStj^L Uaj? US" c^^L.-M^Jl 
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II 

O AJlSC* jJL£ U pJLaJl IJJfc j! c-b^i £- j-> y> a! co jfi> 

J j>- j^iaJ p-JL^- <J %>J^L» US! j £^w?l JJ ol^j CO UJl jbul 
|l l*Jt jTy. tjj^y-l IJLA Jj^ CUP jPjj" ^Jl Ol jL^U JM-Jj 

til vi 

cU>^! j UoJi>J y> La aJI oUJVU ^J^ri j^Jj .jJliil 

^»%» ^^ju apLvs J jj^ LJ> otS" <3!>b^VI d^ij ^JjcJI iJL^i 
jf\ l^J U pi*Jt J ys>- JS" LgJ *} ^i^J 2^Jl d Ju& .^y^l jJL*Jl 

^ c£ J,! jjJI Lip 3^ yJl oLs^L £j jtl L«>*1 
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aJjUi* UL^f LJL^ ^jlJm c^LJLJl s-Vj* ^fj^ cJlS" 
eJjJLJl jIjT c^JLijj ^»JL*Jl cu^tJl p-j*^^ LL>-i 

a~- jJL» iiLja cJlS" ^ jIjII oJla .Jsj-^J (^^Jip <Ju£ Ajubl ^^50 j U 
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jJri Jl* jiijVl I J J jWij S^jJ^- Jl 

£~^>t (JuS" AjAip p ^4 jUJl 5 y^Uall ai-ft JliJt 

pip JjT y> ^yJl pJWli .£ jljJi j ^ ^jjji 1 ^ J * J| 

b!^u j^p oUJl J*t Ol^JL. JLp Ha j-^ii j .oyJl ^ cSa^I j 
<MS"j . (Majorque) tUl^j jU/ aIsUjP Jj 
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.<jo^Lil ^bJl j ^1 4jJju Jul- UiS oj JaS ^JU J aLJtI j 

4*J ~b>-!j e^t-i 4*J JuJ ^JU tLiU- iJbu U jjJu c^™S^i 

oJjJjt- _^U^» ^ J,i Axiil oJla dJL>- j o^l c5JLSjiJ\ u3jUi! JS" 

AJU 4^JSi- j <p-JUdlj j*-L»cdJ SJLxj yL-Jlj ^ ?! " 
I _ / JUlL* Ji^Jlj ji-Jl OlS" lib- .^JljdJ jll ^P-l cJbJj*- ^pl ^ y 

LjIj 4jjX5wV1 (jy J lib* VI 01S" _ / *a*Jl iJus. ^^if .p^*J-i ^^JJ V J 

Ja^- jVI ^psJt (j^jp" J W*d _/i J Lj^T ,0u jS*I Jk! Cj Juii 
f-^^VI Jyj cc5^Jl $.UJlp (jij ^^^JUJi jJud\ IJl&j .45" 

J^-iJ 5 y^lk j-^aJI JJp j Ait (^1 c2Li^%i]) j ^UUl j 
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^LJl j ^1 Oy Jou L-i oly*- U U o^U-l ^l! ei-a U^SMjj 
015" Up I ji^T ^Ijj jJbJl 2jJ L- 5jj-^2j 0^ L^jLJl^Jj 4*J*Jl 
S^sJl a Jus. c L5 SL^^i pixJl a^^p £pt clfcJl U^il of ^ 
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.^j jUi ul* Jj» v-^T l* Ji £isJi 

^1 ,JUJ| C^j gJl Jul jjl f jU pjU U ^ 
^jyJl bjjl J jjjaJ (jjjl JUJLi ^1 Sjj^ajj c^aJ^I AJblJoL 
V Jjtii^j . L_~J jk£\ a^j ^^Ip ^Ap £jLjl j (jLvaU^ 

jL^I Oj^ ^p jlil! O^aJI Jul* ^ jl*Ji j SUJtAJb f L* ^ Jl£ 

Jordanus de Nemours , o j>*J .<o jL-I j <_^*Jl jJUJl <il~- j ^ 
Theodoric de Freiberg , oUJj^ j oUL j Fibonacci 
VJ^JL Lai- o _pJ! X' iM* J«- ^ ,uil J Witelo 

V.j^J) ^sPj^jii iajljjl OwLa 01 .£-1 ... j^tii ^lj c£Jll£J|j 

ci! j%J* up^- jjll jUsjI o I c^U- ^jj^ ^^Lo 01 ^o: 

(jwait U.jj f jip j ^j^JI f jlxJl ^vj iajljji cc$ j^! Jsul Jj 

} ^ci _^VI t.! . J^Sfl JbJl IJlA Ji Ij^j )> f cdlUT 

^SL^^i oliJjii ^Jp! ^ . rj LJi ^jjL" j oLbSOl Jt 

owaJl ^]s- (j j c ^LJl j ^oLJl j ^aJ! ^ 
Oi^-jjii o ^^j^J ^p j j-ivP ^LJl j ^1 J jVl 

AjljJt ^ \jy ^Ul lift IJj f jaj c^yJlj ^yJl jJUll OjJLf^ 
jlWl Ajf Jp *Ulj ^ij~Ji JS> APli Jj AjLgJl Jl 
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^ ^aJIj jjIj c^j obliTj ^jJrl ^-a^lj 

^> v=$* j J^j ^0 l^J 1 J^ 1 J r^ 1 tfb J«- ^b 
^ air diJiJ .£t... >m j ^ #b 

.U^lbcaj L*^JlS" oLJ ^>s-^b» 

4^Jl diL" ^yJl jiUJl ^ ^Jl.^L-ty ^ «^ 

^ JJi Lib ^ j>Ji ^ ^jb r UVtj Ji 

Uj OjlSCp klSC ^ Vjc dlUJt jJp j JaJb* ^ <4 ^ L»j Kepler 
jJlp j ^jjb dr" ^J 4 hj^ ^ j 

If 

JjjJ- L5 U \JJlpL~j JoliL (»\lVlj dj^vzJl ^>^aljc LU dJJ3> 

V y Up j^jJL ^p!t aSjiII ^ Jujr. JU- JT j JjaJrl 
^-t ^Jl gfldJ J^pI uUwl JJ ^L- DAllli r LiVl j Sj^i 
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LJli£ ^liVl j ^OUVlic aJ j,LJl j^Jlj ^Up ^LJ! 0 j£\ J*>U U 

C^AiJt JaJl U^i. ^jjllil :^ j U ^ii C*^" 1 c/ 2 ^ 

oj^iJi « ^ -bOj*- ,y> oOjJ^- <_^£ bT j»c A>w<JUjl A-^LgJl «^j^Jl» aJ 
jLJt ^jjl; e^iS" J <LXjLJ! oljj-^di diL" (j\»<. ^JUii 

^y4t Ai~- Up ejj: ^iiiil U ^Jd! ^UJl iJu& lJu* oUiw-l bi 

^OUi AJbla^l j jJUJl IJu* ^j" Lip ^sA (J^h iS J^\ ^UaJ! 

ajjjAI ULj .^p 0} jJUil iJLft o»! jjk; ^ l^SCc »juSo 

.jj^-T U5" a^io V'MS" 2j?<^j jlS^^j 
J] U^ji ^yjl ^1 ^jjl; ajIxS" juJl4 j! jij 
d\ USCc ^ A*iJJ of LIp c^JJl j^ili y> iJu*. <wi ^ jJUJl £>jlJ 
^ (t-UJt ^>jb" ja^ aI^- ^y*Jl ^jjl; ^ji; j ^Lj 
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f jLJl £lj\5 JuJl4 * jJup ^LJi O^aJlj Ojiil ( _ s SL^!>lS3l 

J oi^Ji IJl» aJL^I cJlS" llL*j Lftj iUjai*j 4jL*JUj U^ip L^jI 

^j*Jl pJl*Jl t -^' jU^^-b (j^j 01 LuIp ^gij 

.2UJiiAI ^jjL" j Ji* Jl*1 diiij -fj^ 1 

5 jj^l !olpi (j jJ^li jj> Obj (jSvij ^*.-UgJJ ^ejjbll 

ty UuT Obo Jl t_3Ju*l Jlill lJu* ^ii .IgiftjJi ^\ t-Jlj-2Jl *i jj 

jLjIaJ ^ I jp-Uai^l t^jL^ j jwjL ^Ji J j^ei (^Jji oL^Ij ^il 

^ j Ob jJl j jjJLUl jcJJLH Jo* b$i ^p aJL^c.jJLo j c^^b JjL>*i)l 
e JsS\ d'\ j atU-^l ajjLm-jl. 4^k~il Jl£ity jf 'SyUJl 01 OLj 
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Aja™Jl JlSLiVl piapf v'Ul! jjSC" tUkc- l^Jip! Ljljj U^Sl 

Lfcl_^ Uf jjapf f-U-^Jli c4^w5*Jj Jl^Li^i pJaPi j 
C Jsl-oJJ ^ly* JU> ^ £S\ y J jf S jL*jl oiA ^ ^ .» ^L^-^l 

I^a ^Ip Jkj. IgJLp oU ^JU axIjI^- j Zenodore *j U 

pj*- y ^3- dJJ3> L? LP ^Js^^StA) ^ji ^ 

J <J,jVic <l£-*-£sJ! tjJl 4^- aJlA JL>u. JjI A^- y Jfi^sjJj 

5 ^ jkJi k jLJk! ;u~*Ja Jl£iVl jJaptjc Ljljj U ^£1 
y JtuJjd kit ^Jt ^ ^JLSOi j^jji 
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OU jJl] tl)L->ljj OIjLj UJ^ 1 O^jJt j (j^j^*-^ 

cJlv2I> <L)jU~i y} Jj^ J^ c 0*3**^ ls^ 

.Sjjt^li Jl£ity <JU- j^j jt-pfj Jj^i JLo- j t^y^jJi o-U 

symetrique t^U U^iSl (£1... olihll) U 

v~J ca^LJ.) oM*Uil J^-V (c£ ajU jiA (J\) 

t£j\ lu£ JUL) J-*** J^. Ja^ 2L^Jb symetrique 

Lg-Jipi Ip!>L>I U _ ; iS"t ji l^&jy> 
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cOjUU ^1 U ,j^>^ ^Js- c-a^ c?JJS ^LSi! ^^J L* ^Ult 

lift J Ujjp Jl U jjU^J 01 0 ^ js^ik? c£ ^ JLp oU jJl ^ 
g;AJl ^'i jLJl £. > ^.Vi 0 jSL- j .^ULl ^bji c^Ji 

«<3 j5L.» ^ «^ ^» jU^ jcJLiJ 0 jUU JLp pJLii iljt 

Otj IgJsW ^Jl a^^il JlSCiVt S^Jl jf J -JLA! 

:aJB 

<JjL~1a pt^ *^ * jL—* J^~l 

# * & 
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JLs-\j JS'j lA^U^I ^3^^ -WjJaiU , 

c v j jJi j c5 jUi. u-gj> o^ij jr tjus^ jr -3 

OLi ^!>U>f -y bJLP ^ U»J^f t^lj Syb M 

t ^VI JiCiuJ\ 4^1— ^ jjipl jtfl y> <J^ J^jJ* 

j^j ^ f U1j JjSH J>Ji y> .£>US[I g?j^ ^ J*" 

©JLplyj cJlpi^iJl c^jUcu £ck~J bjL~- U Ja***!.! 
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J * > e „ 

4jjL^»j 4jjL~1» U*ApIj5j — SS>\y}\ {£jc£ Jy>~*£ J5^~l 

^Ja-Jlj cy^Vl Apljij A^Ji U*Jo-l JlpIjSj c^U^j 

<j»—cs*il 4>U4 jli .^VIj Ja^l ^Ja-JU jL— L-*JL^-L Ja-sdll 

ajjUcu U*Jiplyj cJIpIjUI ui— * ^ JS"~2 

jiJapf cbAP ^iS"1 a^ptjS ^jJl Cp—ortlt Ja^i ^Jg.cJi 

jjipi Jj>l ji ^TVi jt—odJ 4^L~4 j c jt-^j^dlj Ja~»Jj ^JauJt 

.^>-V jt-v-^¥tii As-L^a ^ya 

-XpI y ;>*Xp 0^ diii j o^pU jr ioJi (^ij JLpiy AJUill cpj JlpI y 
.(fi^JUP bail ji 41*-) C-o^J i*— i3»*H j! AJu JLpI jiil jL*J> j^3*sll 
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^ <^>\ iJu* ^ywj CO J>M 45 j^aiii ^^Ip jU jJl Jl>u UJ 

y&j l3 yt3 c.5 jJ_~-* Jj JJ <^ii « ( _ $ S" ^Jl lift ^^Jj 

£^►--0 *y j All* Jpl jjjjl Aj jU«X>» oL<K-*>J!vil ^JP (1)1 C^«Jrl ^— 
Jjj Jail iJifc j -d jwJj V J ^Jsswi ^ (^Jdl — Uai-I IJj&j 

obLgJ! ^p cu^Jb jIjCj <_£ ^1 JjLw> ^p (JiASCli j ^Ljj&VI j 
<ju p-£*<M ^ ^j^t CfcJiJt J ^-r^ ^ <— 5JL*»j ^yii .Jju L>-J 

Ju*^ LgJ^» ^2J>- JS" J ji? i jyru> 6 JS* A*k5 (j 4_ib>til AjJ^JJ i? jJa^U 

Jl^LiSU borne superieure (jr *fiSt 
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. Lagrange j Euler ^Bernoulli 

J,l 4r-LjJ AjjL^ ^»L~j*-V ji <i?U-Vl AjjL-JU Jl^L^S/ (5 j-s^iil 

.(^ j^iJl AjLgJl J,! 4^> jJUil Js> Cf Cj* ^ 3 ^~ <3^*~* 

!JL) U jtJuisl ^1 t3jLi> :J,t^l y>j J^-l Jl^-^ £*^J ^^^^ ^j' 
«uSo: f. lili (v ojxJI j^p £jU! o ^1 ji j Bernoulli 3 ^-^1 
Bernoulli I £* >Ui jojJtI U j J-^j bf JbJ Ji v 1 **^ 

jJUJl ^-JlL ^JL I* Jj> Ji* Uaj .oLiJl iJLft J a^^JI oLs^L ^il 
oLMi Ju-bi c^je <*^^«-^* ij f J^ 3 " ^d 1 ^ 
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